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Abstract
Background: The purpose of the study is to investigate knowledge, attitudes and behaviours concerning cervical
cancer, HPV and HPV vaccine of female students studying at a university in a health related department and
explore variables affecting taking the vaccine.
Methods: The research group consists of female students attending a health related department in Balıkesir
University. The data of this cross-sectional research was collected via surveys.
Results: The average total knowledge score of the students concerning risks, symptoms and screening methods of
cervical cancer and HPV vaccines was 14.15 ± 6.7. The HPV knowledge score of the students attending the faculty of
medicine was higher compared to the students attending other departments and their HPV vaccine knowledge score
was higher compared to the students attending nursing and paramedics students. The HPV vaccine knowledge score
of the students attending the department of midwifery was significantly higher compared to other students. Only 0.
9 % of the students took the vaccine. One third of the students who did not take the vaccine did not know that the
vaccine was available in our country. In terms of the department that they attended, the students with a higher total
knowledge score compared to the average (OR:1.5) and students with history of cancer in their families (OR:1.6) were
more likely to consider taking the vaccine.
Conclusions: Research group’s knowledge on risk factors of cervical cancer, Pap smear test, symptoms and prevention
ways of cancer, HPV and HPV vaccine was low.
Keywords: Human papilloma virus, Human papilloma virus vaccine, Cervical cancer risk factors, Knowledge-attitude,
Awareness
Background
In consideration of all cancer diagnosis among female
patients, cervical cancer constitutes 10 % of all cases [1].
While, the cervical cancer is the third most-frequent
cancer type encountered among women based on world
statistics; it is the fourth most lethal cancer type diag-
nosed [2]. Cervical cancer is one of the most frequent
diagnosed cancer types among women in Turkey [2]. It
is known that cervical cancer is caused by sexually trans-
mitted human papiloma virus (HPV); and that HPV
strains plays significant role in this cancer. It is also
known that more than 100 HPV strains cause infection
on humans [4]. It is reported that 70 % of all cervical
cancers are caused by HPV 16 and HPV 18 virus strains
[3–5]. It is reported that several risk factors are effective
in development of cervical cancer in women. Cervical
cancer risk factors are HPV history, early age (<18 age)
sexual relationship, multiple sex partner, multiple sexual
relationship of sex partner, uncircumcised sex partner,
sexually transmitted infection (STI) history, Human
Immunodeficiency Virus/Acquired Immune Deficiency
Syndrome history, poor hygienic conditions, giving* Correspondence: seldayoruk@gmail.com
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multiple birth, using oral contraceptive, smoking, and
malnutrition [4, 6].
Although there has not been a vaccine, which can pro-
vide full protection against HPV infections to prevent
cervical cancer, introduced yet, there are several vaccines
approved by the Food and Drug Administration of the
United States (FDA). These vaccines developed against
the HPV types 6, 11, 16 and 18 can provide 70 % im-
munity [5].
Early diagnosis of the cervical cancer is possible with
the Pap smear test. Final diagnosis can be established by
means of pathological examination of the biopsy [3].
Cancer screening by means of the Pap smear test is one
of the rare cost-effective methods in prevention of can-
cer. In developed countries, cervical cancer incidence
have significantly reduced by means of the Pap smear
test applications [3, 5].
Cancer Department Directorship of the Turkish Public
Health Institution determined national standards of the
social-based cervical cancer screening program frame-
work: Pap smear screening is required to be repeated
with 5-year intervals on women aged 30–65 with nega-
tive test result [7].
There are specific studies concerning determination of
students’ cervical cancer awareness and their knowledge,
attitude and behaviors about the HPV [8]. In these stud-
ies, it is reported that students are not knowledgeable
about cervical cancer and HPV, and relevant protection
means [8]; and that their adoption levels of the available
vaccine [9, 10] were low.
Knowledge levels of female students at health-related
departments of medical faculties regarding cervical can-
cer, its risk factors, protection and HPV is important for
both themselves and the society whom they will provide
service. Young females are under risk in this period
since they would have sexual experience without having
knowledge about sexuality and HPV; and they would ex-
perience number of health problems such as HPV. Espe-
cially having sexual relationship under 20 and having
this experience with multiple sex partners are significant
risk factors in incident of cervical cancer [11]. Being
knowledgeable about sexual health and STI covering the
HPV subject and correct attitude and behavior are quite
significant for university students to protect themselves
from HPV infection and cervical cancer. On the other
hand, these students, as professionals in the future’s
health sector, would take part in early diagnosis and
screening programs against cervical cancer as physicians,
midwife, nurse and paramedics. It is necessary for health
workers to have education on HPV and cervical cancer
before their graduation and they are required to be sup-
ported by after-graduation training programs. It is neces-
sary to determine students’ knowledge and awareness
about cervical cancer and the HPV to develop training
and education programs to expand their information,
and to plan initiative activities to prevent cervical
cancer.
The purpose of the present study is to investigate
knowledge, attitude and behaviors of female students
from health-related departments regarding cervical
cancer, HPV and its vaccines; and to investigate variables
influencing approaches towards vaccination.
Methods
Study group
In terms of the research scope, actively attending female
students in the academic year of 2012–2013 at the
health and health-related departments of the Balikesir
University (n = 920), who participated into the study on
voluntary basis (n = 725). In the study, there was no a
certain sampling method and whole population was
tried to be included in the study (78.8 %). The research
group was consisted of female students from Midwifery
(n = 237) and Nursing Departments (n = 224) of the
Balıkesir Health College, Nursing Department of the
Bandırma Health College (n = 193), Paramedics Depart-
ments of the İvrindi Health Services College (n = 170),
and Faculty of Medicine (n = 96).
Application of the study
The relevant data for the study was collected by means
of a survey form prepared based on existing literature.
While socio-demographical characteristics were gathered
in order to investigate knowledge, attitude and behavior
of participants; a survey form was prepared to determine
participants’ knowledge, attitude and behavior about cer-
vical cancer risks, symptoms and screening methods.
Questions measuring knowledge level of participants
were prepared in multi-optional statements. Participant
students were expected to answer these statements
evaluating their knowledge levels as “Correct”, “Wrong”,
“I do not know”; then, their answers were scored. When
students gave correct answer, they acquired “1” point.
Survey forms were answered by the students under the
supervising of the researchers. Before distribution of the
survey form, participant students were informed about
purpose of the study; and it was stated that they were
free whether to participate in this research, and their
personal names and data will be confidential.
Ethics
The whole research was funded by personal resources of
researchers. Before commencement of the study, neces-
sary permission was given by the Clinical Research
Ethical Board of the Faculty of Medicine at the Balıkesir
University (reference number: 2013-14). Following per-
mission of the ethical board, official permissions were
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also requested from administrations of the concerned
colleges and the faculty.
Statistical analysis
During the statistical analysis process, the SPSS 15.0 sta-
tistics package software was utilized. Supplementary stat-
istical results of the study data were expressed in terms
of arithmetic mean, standard deviation, number, and
percentage. In comparison of student’s knowledge con-
cerning statements about cervical cancer risk, cervical
cancer diagnosis and protection, HPV and HPV vaccine
according to their departments, Pearson’s Chi-square
test was used. In comparison of gross knowledge scores
of students according to their department and grades,
one-way variance analysis and Tukey HSD test were uti-
lized. In order to determine influent factors on having
vaccination, logistic regression analysis was used. In the
present analysis, two groups differentiated as below and
above the mean total knowledge score, and their follow-
ing characteristics were taken into the model: “being
knowledgeable about the causal relationship between the
HPV and Cervical cancer”, “department major”, and
“having a cancer history in the family”. If the p value
calculated in these analyses was smaller than 0.05, the
difference was considered as significant.
Results
General characteristics of the participants
Totally 725 students were participated in the study.
While ages of range between minimum 17 and max-
imum 27, mean age was as 20.5 ± 1.6. In terms of distri-
bution of students according to their department
majors, 49.2 % of students were from nursing depart-
ment, 36.6 % of them from midwifery department, 7.8 %
were from faculty of medicine, 12.5 % were from para-
medics. In terms of students’ grades, 35.2 % of students
were at the first grade, 24.7 % were at the second grade,
21.5 % were at the third grade, and finally 18.7 % of
them were at the fourth grade. In regard to smoking
habit of students, 14.3 % of them stated that they smoke;
and that, they smoke at least 1 cigarettes and maximum
27 daily, and they smoke 9.9 ± 6.0 cigarettes daily on
average. While the youngest smoking age was 12, the
oldest age was 23; smokers started smoking when they
were 18.0 ± 2.1 on average. In terms of alcohol con-
sumption, 78.8 % of participants stated that they do not
use alcohol at all, 17.8 % stated that they drink couple of
times or less monthly.
Mean knowledge score of students concerning cervical
cancer risk, diagnosis and protection, HPV and its vac-
cine was found as 14.15 ± 6.7. Comparison of students’
mean knowledge scores in detail concerning cervical
cancer risk, cervical cancer diagnosis and protection,
HPV and HPV vaccine according to their department
and grades was exhibited on Table 1.
Mean general knowledge score of the students at the
first grade was significantly lower than the ones at the
higher grades. Mean knowledge score concerning cer-
vical cancer risk and cervical cancer diagnosis and pro-
tection of students at the second grade was significantly
lower than the ones at the third grade. Mean knowledge
score of the third grade students concerning the cervical
cancer risk was significantly higher than the ones at
other grades. Mean knowledge score of the students at
the second grade concerning HPV and HPV vaccine was
found significantly lower compared to the ones at the
third and fourth grades (p < 0.0125).
Mean knowledge score of the paramedics students
concerning cervical cancer risk and HPV were found
significantly lower compared to the ones in other depart-
ments. While mean knowledge score of students at
faculty of medicine concerning HPV was found signifi-
cantly higher compared to the ones in other depart-
ments; the score concerning HPV vaccine was found
Table 1 Comparison of mean knowledge scores according to departments and grades
Knowledge on Cervical
cancer Risk (Total score: 11)
Knowledge on Cervical cancer
Symptoms and Protection (Total score: 8)
Knowledge on HPV and HPV
Vaccine (Total score: 10)
1st Grade (n = 254) 4.7 4 ± 2.76 2.78 ± 2.26 1.35 ± 1.78
2nd Grade(n = 178) 6.46 ± 2.42 3.72 ± 2.13 2.74 ± 2.18
3rd Grade (n = 155) 7.95 ± 2.06* 4.85 ± 1.68 4.30 ± 2.01
4th Grade (n = 135) 7.04 ± 2.54 4.35 ± 1.69 4.01 ± 2.15
p 0.0001 0.0001 0.0001
Medicine (n = 56) 7.36 ± 2.86 4.36 ± 2.20 4.61 ± 2.44*
Midwife (n = 221) 6.33 ± 2.59 3.52 ± 1.95 3.13 ± 2.45
Nurse (n = 358) 6.52 ± 2.74 3.87 ± 2.26 2.65 ± 2.23
Paramedics(n = 90) 4.60 ± 2.73 3.40 ± 2.23 1.76 ± 1.65
p 0.0001 0.0016 0.0001
*The significance level was determined as p < 0.0125 for all grades/departments
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significantly higher compared to the ones at the nursing
and paramedics departments. The mean knowledge
score of the students at the midwifery department con-
cerning HPV vaccine was found significantly higher than
the ones at the paramedics department (p < 0.0125).
Distribution of the students, who gave correct answers
to questions concerning cervical cancer symptoms and
protection, HPV, HPV vaccine, according to their de-
partments was exhibited on Table 2. Knowledge level of
the students from the faculty of medicine was found
higher compared to the ones from the health college
and paramedics students. Most commonly known risk
factors are “Active Human Papiloma Virus”, “Poor geni-
tal hygiene conditions”, “Multiple sexual partner”, “Sex-
ual partner has another partner”, and “Having history of
STI” respectively. In terms of distribution of answers
given to the question concerning cervical cancer risks
according to the departments, it was found that the
difference was statistically significant. In all questions,
correct answer percentage of students from the faculty
of medicine was found higher compared to the students
from other departments.
In regard to knowledge on cervical cancer symptoms
and protection, 51.9 % of the students from the faculty
of medicine gave correct answer to the question of “Va-
ginal bleeding during or afterwards of the sexual inter-
course can be cancer symptom”; the difference among
distributions of the correct answers according to the de-
partments were found statistically significant (p < 0.015).
Ninety point nine percent of the students from the
faculty of medicine know that “HPV causes cervical
cancer”; and 66.7 % of them know that “having HPV
Table 2 Correct answers given to the questions regarding cervical cancer, HPV and HPV vaccine according to the departments (T:
True, F: False)
Department (%)
Medicine Midwife/Nurse Paramedics p
Knowledge on Cervical cancer Risk Factor
Poor genital hygiene conditions (n = 712) (T) 89.1 85.5 75.6 0.032
Cervical cancer is not genetically inherited cancer type (n = 721) (F) 39.9 43.1 36.7 0.467
Its cause is HPV (n = 689) (T) 92.7 58.2 37.1 <0.0001
Sexual partner has other partners as well (n = 705) 81.8 71.6 47.8 0.0001
Multiple sexual partner (n = 705) (T) 83.3 77.4 54.5 <0.0001
Meeting sexual relationship at early ages (<18) (n = 705) (T) 61.8 55.5 36.7 0.002
Non-circumcised sexual partner (n = 700) (T) 50.9 26.6 16.9 <0.0001
Having history of STI (n = 707) (T) 80.0 78.2 56.2 <0.0001
Giving birth number of times (n = 701) (T) 50.0 47.8 45.6 0.869
Smoking (n = 707) (T) 66.1 66.3 31.1 <0.0001
Low socio-economic status (n = 700) (T) 57.7 54.8 24.4 <0.0001
Knowledge on cervical cancer symptoms and protection
Irregular menstruation (usually in staining form) is symptom of cancer (n = 709) (T) 49.1 38.3 38.9 0.293
Bleeding during or after sexual intercourse can be cancer symptom (n = 706) (T) 51.9 42.2 28.9 0.015
Having HPV vaccination is protective measure 34.5 15.2 10.0 <0.0001
Vaginal infection can be symptom of cervical 62.3 51.5 44.4 0.119
Knowledge on HPV and HPV Vaccine
Pap smear test is scanning test for cervical cancer 63.6 70.9 57.8 0.031
Having HPV vaccination is protective measure for 66.7 41.9 36.0 0.001
HPV causes genital warts (n = 701) (T) 65.5 50.0 25.6 <0.0001
HPV causes cervical cancer (n = 709) (T) 90.9 55.9 45.6 <0.0001
HPV causes sexually transmitted diseases (n = 705) (T) 69.6 59.0 40.0 0.001
HPV can be encountered both males and females 61.8 34.8 17.8 <0.0001
HPV can be observed on homosexuals as well 49.1 20.0 5.6 <0.0001
HPV vaccine is required before active sexual life (n = 697) (T) 48.2 34.1 17.8 <0.0001
HPV vaccine can prevent totally cervical cancer 55.4 39.4 21.1 <0.0001
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vaccination is protective for cervical cancer”. Students
form the midwifery and nursing departments gave more
correct answer to the statement of “Pap smear test is
scanning test for cervical cancer” compared to the stu-
dents from the faculty of medicine (70.9 %). There is sta-
tistically significant difference among correct answers
given to the knowledge questions concerning HPV and
HPV Vaccine according to the departments (p < 0.05).
Only 6 students (0.9 %) were vaccinated against the
HPV. The statement of “HPV vaccination is protective
against cervical cancer” is answered by 702 students.
And, 302 of them answered correctly. However, whereas
207 of these students did not indicate the reasons why
they did not have the HPV vaccination, the rest 95 stu-
dents did not provide any reason not to have.
The Fig. 1 exhibits students’ reasons for not to have
HPV vaccination. Following reasons for ignorance of
having vaccination from the most significant to the
moderate were determined: “Unaware that the vaccine is
available in Turkey” (34.8 %); “Vaccination is expensive”
(22.2 %), “Worried about side effects” (17.4 %); and “Dis-
missal of having vaccination” (15.5 %).
Considering having vaccination was found 1.5 times
significantly higher among students with knowledge
score above the average; and found 1.6 times signifi-
cantly higher among the students with cancer history in
their families (Table 3).
Discussion
Within the scope of this research, knowledge levels and
attitude of female students at the health-related depart-
ments of the Balikesir University concerning cervical
cancer, HPV and HPV vaccination subjects were investi-
gated. The most significant finding of this research was
that students’ knowledge levels about cervical cancer
risk factors, Pap smear test, cervical cancer symptoms
and ways for protection, HPV and HPV vaccination were
low. Study results revealed that majority of female
students do not know about risk factors causing cervical
cancer and Pap smear test [12, 13]. In comparison ac-
cording the departments, it was observed that know-
ledge levels of female students at the faculty of medicine
were higher than the others.
In accordance with the former studies, the present
study indicated that female university students’ know-
ledge about the causal relationship between HPV and
cervical cancer was not at the satisfactory level [12, 13].
Our results indicated that the percentage of students
who know that “HPV causes cervical cancer” was 58.2 %.
In regard to the study reported by Genç et al., [14],
which was conducted in Turkey, our study revealed
similar results in terms of midwifery students (58.6) who
know the causal relationship between HPV and cervical
cancer. On the other hand, in regard to the study re-
ported by Uzunlar et al. [15], our study’s finding about
the knowledge levels of nursing students was lower
(76.9 %). In regard to the studies on health personnel, it
was observed that they were not knowledgeable suffi-
ciently about the HPV’s role in development of cervical
cancer [16, 17]. Especially, ignorance on risk factors, Pap
smear test, and HPV vaccination cause negligence of
early diagnosis and protection tools. Knowledge re-
sources of students at the health-related departments
are required to be their formal courses offered at school.
However, it is considered that problems occurred in medi-
cine, midwifery, nursing and paramedical education pro-
grams such as failure to cover these subjects within the
curriculum adequately, omitting determining realization
levels of learning targets regarding cervical cancer and
HPV subjects in the course materials, failure to evaluate
education program are the main reasons for low know-
ledge level of these students. Additionally, it was con-
sidered that other reasons affecting awareness level of
students, who study at the health-related departments,
about the relationship between HPV and cervical can-
cer adversely were that HPV was not included in the
Fig. 1 Students’ excuses for ignoring HPV vaccination (n = 207)
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regular vaccination program in Turkey and thus, the
relevant costs are paid by individuals since it is consid-
ered as discretionary vaccination; pap-smear test has
just recently started to be applied in society and it is
only limited for women in the age group of 30–65.
In studies conducted on adolescents and university
students in Scotland, Portugal, and Italy, it was reported
that percentage of respondents who knew that HPV
causes cervical cancer was above 90 % [18–20]. It is ob-
served that knowledge, attitude and awareness levels of
individuals concerning cervical cancer risk factors, HPV
and HPV vaccination were high in these countries in
which HPV vaccination is included in national vaccin-
ation program. In a study conducted in Italy, it was re-
ported that knowledge levels of vaccinated students
concerning cervical cancer and HPV was higher than
the ones non-vaccinated; and that existence of a vaccin-
ation program and on-going training on these subjects
contributed in developing knowledge and awareness of
the target group [20]. In Scotland, Pap smear test is
started to be applied on women aged 20, which increase
their both awareness and knowledge level [19].
In the same period when this study was being carried
out, Family Health Centers launched a nation-wide Pap-
smear program for scanning cervical cancer for women
aged 30–65. It is considered that cervical cancer scan-
ning program would increase awareness level among
women and young females.
In the present study, almost three fifth of students
(57–75 %) expressed concerning the statements about
HPV vaccination “I do not know”, which suggests that
their knowledge about HPV vaccination, necessary appli-
cation period, and target group of people was low. In the
study reported by Ozyer et al., [12], which was con-
ducted on adolescents in Ankara, it was revealed that
21 % of students know the appropriate HPV vaccination
period; and 27.9 % of them know that HPV vaccination
is protective against cervical cancer. In China, 50.5 % of
the female students at a faculty of medicine know that
HPV vaccination provides protection against cervical
cancer [21]. Unlike our findings, in several studies it was
reported that while students’ knowledge level concerning
HPV was low [15, 22], it was high concerning HPV vac-
cination [15]. In a study conducted by Özsaran et al.
[23], at a faculty of medicine, 93.8 % of female students
are knowledgeable about that the HPV vaccination is for
women. In this study, mean knowledge score of students
at the faculty of medicine about HPV vaccination and
their knowledge levels were higher. Especially, it is a re-
markable finding that knowledge level of female students
from health-related concerning HPV vaccination was
low. This finding suggests that HPV vaccination is not
emphasized adequately in education programs of stu-
dents. In number of studies, it is reported that HPV and
HPV vaccination knowledge of individuals have in-
creased as a result of planned educational programs
[24]. Moreover, it is indicated that high level of know-
ledge and awareness concerning HPV and its vaccination
play role in adopting vaccination [14, 22, 25].
Based on our findings, only 6 female students were
vaccinated. Based on the studies conducted across
Turkey, the HPV vaccination rates differ between 1.4
and 3.9 % [13–15, 23].
In number of European countries, the HPV vaccin-
ation program have initiated and they are financed by
their national health system. Vaccination rates differ be-
tween 17 and 84 %. According to the countries, vaccin-
ation rates are Portugal 84 %, Denmark 79 %, Norway
63 %, Spain 64 %, and Holland 58 % [26].
More than half of the students consider having vaccin-
ation. Similarly, it was reported by number of studies that
majority of unvaccinated students were considering hav-
ing vaccination [13, 15]. In our study, reasons for ignoring
vaccination were exhibited as follow respectively: “being
unaware about existence of the vaccine or worrying about
its side-effects”, “considering that the vaccination is un-
necessary”, “vaccination is costly/it is not publicly fi-
nanced”, and “lack of confidence in its protection level”.
According to several studies in the literature, worries
about side-effects of vaccination and its high cost were
presented as reasons for aversion from vaccination [22].
Distinctly from these studies, a study conducted in India
reported as a reason for ignoring vaccination that 56.8 %
of students were not adequately knowledgeable about vac-
cination [27]. Moreover, it was stated that high level of
knowledge and awareness about vaccine and HPV play
role in accepting vaccination [14, 22, 25]. Durusoy et al.
[22], reported that as total knowledge scores concerning
cervical cancer, HPV and HPV vaccination increases, con-
sidering having HPV vaccination increases significantly as
well. In the present study, the relationship between HPV
and cervical cancer was observed.
Table 3 Logistic regression analysis results of factors influent on
having vaccination
p OR 95 % GA
Being aware of the relationship
between HPV and cervical cancer
0.13 1.34 0.91–1.95





Medicine 0.97 0.98 0.51–1.87
Midwifery 0.51 1.13 0.77–1.65
Paramedics 0.26 1.33 0.80–2.22
Cancer history in the family 0.01 1.60 1.08–2.36
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The most commonly known subjects by students to
protect themselves from cervical cancer were reported
as follows respectively: “the most effective screening
method for cervical cancer is the Pap smear test” and
“correct application time for the Pap smear test”. In a
study conducted on high school students in Italy, it was
found that the percentage of students who know that
the scanning test is the Pap smear test and the vaccin-
ation is protective against cervical cancer was higher
than the one estimated in our study [20].
In a study conducted on female university students in
Nigeria, the percentage of students who know that they
need the Pap smear test for protection from cervical
cancer was 12.7 % [28]. It is important for both students
and society that students from the health-related depart-
ments are knowledgably about cervical cancer and HPV
vaccination because they will be directly in touch with
the society after their graduation as professionals in
every step of the health system. Positive attitude and
behavior of health professionals in this group, concern-
ing cervical cancer risk factors, protection, and early-
diagnosis, could contribute in both themselves and
society in their service scope; that is they contribute in
development of health of whole society in the country.
In our study, knowledge levels of the female students
from the faculty of medicine were found higher com-
pared to the ones from the midwifery, nursing, and para-
medics departments. In the current studies in the
literature, it was found similarly that knowledge levels of
students from various medicine faculties concerning cer-
vical cancer and HPV was higher [20, 25]; and know-
ledge levels of students at the medicine department were
higher than the ones at the midwifery/nursing and para-
medical departments [29]. It is claimed that education at
a medicine department would play significant role in
giving correct answers to the questions regarding HPV
and cervical cancer subjects [29]. Moreover, inclusion of
these subjects in education curriculums of medicine fac-
ulties more extensively, and giving these subjects in
basic medicine science course in more detail and in an
integrated way would have affected on development of
students’ knowledge levels. Lower knowledge level
scores of students from health colleges compared to the
ones in medicine faculty, and in midwifery and nursing
departments would be result of ignorance of these sub-
jects from the curriculum program.
In our study, it was found that there were differences
among students’ knowledge levels according to their
grades, and that knowledge levels of the students at
higher grades were higher. In the upper grades, cervical
cancer and HPV subjects are covered more extensively
within the courses in the curriculum. In the studies con-
ducted on senior students who participate in clinic
shifts, it was found that knowledge levels of students
concerning HPV infection, cervical cancer, and HPV
vaccination was found significantly high [20].
It was found in our study that the students with higher
than average vaccine knowledge scores were more likely
to take the vaccine. The studies show that the most
important reason for taking the vaccine is the HPV
knowledge, and other reasons include having adequate
information about the vaccine, recommendation of doc-
tor or health personnel on taking the vaccine, sensitivity
of family about HPV and cervical cancer, and availability
of campaigns that increase country’s awareness on the
vaccine. In our study, the relationship between having
cancer history in the family and considering taking the
vaccine was found to be significant. Although the type of
cancer was not explored, awareness level of these stu-
dents is believed to be higher.
Conclusion
In a conclusion, knowledge levels of female students
from the health related departments concerning cervical
cancer risk factors, HPV vaccination and HPV were
found low in our study. Knowledge levels of female stu-
dents from the faculty of medicine were found higher
compared to the students from the other departments. It
was observed that cervical cancer, HPV and HPV vaccin-
ation subjects were not included sufficiently in the
courses of students from the midwifery, nursing depart-
ments and faculty of medicine such as gynecological dis-
eases, family planning, sexual health, and reproductive
health, public health, and infectious diseases.
Cervical cancer and HPV are health issues of women
from developing countries. Health personnel are re-
quired to teach protection methods from these diseases
to their societies. Furthermore, they should be able to
give consultancy and training for early diagnosis and
protection methods against HPV and cervical cancer.
Accordingly, it is necessary and important to re-evaluate
the educational programs of health-related programs.
It is suggested to develop planned education program
for standard education by covering cervical cancer and
HPV subjects in courses more thoroughly in the curricu-
lum before students’ graduation and to integrate missing
subjects into the programs; and to apply current course
content by means of various educational methods.
Acknowledgements
We are grateful to all the participants who kindly agreed to participate in our
survey.
Funding
No funding was received for the study.
Availability of data and materials
Our data is not available for ethical reasons.
Yörük et al. BMC Women's Health  (2016) 16:51 Page 7 of 8
Authors’ contributions
SY participated in the design of the study, acquisition of data, performed the
statistical analysis and drafted the manuscript. AA participated in the design of
the study, performed the statistical analysis and drafted the manuscript. GE
participated in the design of the study, performed the statistical analysis and
drafted the manuscript. All authors read and approved the final manuscript.
Authors’ information
Selda Yörük is a Assistant Professor at Balıkesir University, School of Health,
Department of Midwifery. Ayla Açıkgöz holds a PhD in Public Health from
the Dokuz Eylul University, School of Medicine, Department of Public Health.
Gül Ergör is a Proffesor Dr. Dokuz Eylul University, School of Medicine,
Department of Public Health.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The study was approved by the Clinical Research Ethical Board of the Faculty of
Medicine at the Balıkesir University (reference number: 2013-14). We obtained
informed consent from each participant. The research participants were
informed of their rights before signing the informed consent, including the
right to withdraw from the study at anytime. Any personal identifier was not
encoded; identifiers of the students were replaced with identification numbers.
Received: 29 March 2016 Accepted: 28 July 2016
References
1. Tumors of the Uterine Cervix. In: Tavassoli FA, Devilee P, editors.
Pathology&Genetics Tumors of the Breast and Female Genital Organs. Lyon:
World Health Organization/IARC; 2003. 5: 259-87.1.
2. GLOBOCAN 2012. International Agency for Research on Cancer. http://
globocan.iarc.fr/Default.aspx Access date: June 26, 2014.
3. Mandel NM. Gynecologic Cancers. In: Serdengeçti S, Büyükünal E, Mandel
NM, Papilla C, Demirelli F, Demir G, Ozgüroğlu M, Turna H, editors. Medical
Oncology Textbook. Istanbul: Istanbul University; 2008. p. 110.
4. National Cancer Institute. Cervical Cancer Prevention, Human Papillomavirus
(HPV) Vaccines. http://www.cancer.gov/cancertopics/factsheet/prevention/
HPV-vaccine Access date: March 02, 2015.
5. National Cancer Institue: Cervical Cancer Prevention (PDQ®)–Health
Professional Version. http://www.cancer.gov/types/cervical/hp/cervical-
prevention-pdq#link/_344_toc Accessed 28 April 2016.
6. Harvard School of Public Health. Cancer: Cervical cancer, risk factors.
http://www.diseaseriskindex.harvard.edu/update/hccpquiz.
pl?lang=english&func=show&quiz=cervical&page=risk_list Accessed 09 April
2015.
7. Ministry of Health. Public Health Institution of Turkey. Cancer Control
Department http://kanser.gov.tr/Dosya/Sunular/Cancer_Control_2014.pdf
Accessed 03 March 2015.
8. Al-Naggar RA, Isa ZM. Perception and Opinion of Medical Students about Pap
Smear Test: A Qualitative Study. Asian Pac J Cancer Prev. 2010;11(2):435–40.
9. Güdücü N, Gönenç G, İşçi H, Yiğiter AB, Dünder İ. Awareness of human
papilloma virus, cervical cancer and HPV vaccine in healthcare workers and
students of medical and nursing schools. J Clin Exp Invest. 2012;3(3):318–25.
10. Gottvall M, Larsson M, Höglund AT, Tyden T. High HPV vaccine acceptance
despite low awareness among Swedish upper secondary school students.
Eur J Contracept and Reprod Health Care. 2009;14(6):399–405.
11. Smith JS, Melendy A, Rana RK, Pimenta JM. Age-Specific Prevalence of
Infection with Human Papillomavirus in Females: A global review. J Adolesc
Health. 2008;43(4 Suppl):S5–S25. S25.e1-41.
12. Ozyer S, Uzunlar O, Ozler S, Kaymak O, Baser E, Gungor T, Mollamahmutoglu
L. Awareness of Turkish female adolescents and young women about HPV
and their attitudes towards HPV vaccination. Asian Pac J Cancer Prev. 2013;
14(8):4877–81.
13. Yilmazel G, Duman NB. Knowledge, attitudes and beliefs about cervical
cancer and human papilloma virus vaccination with related factors in
Turkish university students. Asian Pac J Cancer Prev. 2014;15(8):3699–04.
14. Genc RE, Sarican ES, Turgay AS, Icke S, Sari D, Saydam BK. Determination of
knowledge of Turkish midwifery students about human papilloma virus
infection and its vaccines. Asian Pac J Cancer Prev. 2013;14(11):6775–8.
15. Uzunlar O, Ozyer S, Başer E, Toğrul C, Karaca M, Güngör T. A survey on human
papillomavirus awareness and acceptance of vaccination among nursing
students in a tertiary hospital in Ankara, Turkey. Vaccine. 2013;31(17):2191–5.
16. Coskun S, Can H, Turan S. Knowledge about cervical cancer risk factors and
pap smear testing behavior among female primary health care workers: A
study from south Turkey. Asian Pac J Cancer Prev. 2013;14(11):6389–92.
17. Mutyaba T, Mmiro FA, Weiderpass E. Knowledge, attitudes and practices on
cervical cancer screening among the medical workers of Mulago Hospital,
Uganda. BMC Med Educ. 2006;6:13.
18. McCusker SM, Macqueen I, Lough G, Macdonald AI, Campbell C, Graham SV.
Gaps in detailed knowledge of human papillomavirus (HPV) and the HPV
vaccine among medical students in Scotland. BMC Public Health. 2013;13:264.
19. Medeiros R, Ramada D. Knowledge differences between male and female
university students about human papillomavirus (HPV) and cervical cancer:
Implications for health strategies and vaccination. Vaccine. 2010;29(2):153–60.
20. Sopracordevole F, Cigolot F, Mancioli F, Agarossi A, Boselli F, Ciavattini A.
Knowledge of HPV infection and vaccination among vaccinated and
unvaccinated teenaged girls. Int J Gynaecol Obstet. 2013;122(1):48–51.
21. Wen Y, Pan XF, Zhao ZM, Chen F, Fu CJ, Li SQ, Zhao Y, Chang H, Xue QP,
Yang CX. Knowledge of Human Papillomavirus (HPV) Infection, Cervical
Cancer, and HPV Vaccine and its Correlates among Medical Students in
Southwest China: A multi-center cross-sectional survey. Asian Pac J Cancer
Prev. 2014;15(14):5773–9.
22. Durusoy R, Yamazhan M, Taşbakan MI, Ergin I, Aysin M, Pullukçu H, Yamazhan
T. HPV vaccine awareness and willingness of first-year students entering
university in Western Turkey. Asian Pac J Cancer Prev. 2010;11(6):1695–01.
23. Özsaran Z, Demirci S, Aras AB. Survey evaluating the HPV vaccine
knowledge level among students attending faculty of medicine. Turkish
Journal of Gynecologic Oncology. 2011;2:40–4.
24. Merzouk MD, Courtney P, Garrett-Albaugh S, Janoo J, Hobbs G, Vernon M.
Knowledge of HPV in West Virginia high school health students and the
effects of an educational tool. J Pediatr Adolesc Gynecol. 2011;24(5):278–81.
25. Watts LA, Joseph N, Wallace M, Rauh-Hain JA, Muzikansky A, Growdon WB,
Del Carmen MG. HPV vaccine: A comparison of attitudes and behavioral
perspectives between Latino and non-Latino women. Gynecol Oncol. 2009;
112(3):577–82.
26. European Centre for Disease Prevention and Control. Introduction of HPV
vaccines in EU countries – an update. Stockholm: ECDC; 2012. URL:http://
ecdc.europa.eu/en/publications/publications/20120905_gui_hpv_vaccine_
update.pdf. Access date: June 26, 2014.
27. Pandey D, Vanya V, Bhagat S, Vs B, Shetty J. Awareness and attitude towards
human papillomavirus (HPV) vaccine among medical students in a premier
medical school in India. PLoS One. 2012;7(7):e40619.
28. Makwe CC, Anorlu RI, Odeyemi KA. Human papillomavirus (HPV) infection
and vaccines: Knowledge, attitude and perception among female students
at the University of Lagos, Lagos, Nigeria. J Epidemiol Glob Health. 2012;
2(4):199–06.
29. D’Hauwers KW, Gadet PF, Donders AR, Tjalma WA. Impact of medical
education on knowledge and attitudes regarding the human papilloma
virus and vaccination: Comparison before and 6 years after the introduction
of the vaccines. Vaccine. 2013;31(49):5843–7.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Yörük et al. BMC Women's Health  (2016) 16:51 Page 8 of 8
